The interaction of GATA-binding proteins and basal transcription factors with GATA box-containing core promoters. A model of tissue-specific gene expression.
The core promoters of the rat platelet factor 4 (PF4), mouse erythropoietin and chicken beta globin genes contain a GATA motif in place of the consensus TATAAA site. In the case of the PF4 gene, this site has been shown to play a critical role in restricting transcription to the megakaryocyte lineage. In order to understand the mechanism of tissue specificity, we investigated the function of the GATA box-containing promoters in vitro. Our studies show that the TATA-binding protein of TFIID is required for initiation of transcription from the GATA box-containing promoters. GATA-1 interacts with the core promoter GATA motif and inhibits generation of preinitiation complexes. The functional significance of the inhibition of preinitiation complexes is supported by in vitro transcription assays in which transcription from the PF4 and erythropoietin core promoters is suppressed by GATA-1. We also demonstrate that GATA-2 inhibits initiation of transcription from the PF4 core promoter. Based on these results, we propose a model in which repression of PF4 expression in nonmegakaryocytes is mediated, in part, by competition between GATA-binding proteins and basal factors for the core promoter.